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Knowledge of the workings of the brain has been advanced by research from several 
perspectives in recent years. From a functional point of view, new rasearch has yielded 
information about the ways that the brain's characteristics influence a person's methods of 
interpreting information from the outside world, thereby shaping perceptions. New tech- 
niques, such as CAT scans (computenzed axial tomography) and nuclear magnetic reso- 
nance , have provided information on the brain's distribution of mass and the shape and size of 
its structures. From neurochemistry, information about the influences of brain chemicals has 
mushroomed. Electrophysiological techniques have allowed the brain's electrical transmis- 
sions to be traced externally, without invading the brain itself. The merging of information from 
these perspectives has provided a more complete picture of how and why an individual 
perceives, thinks, and behaves in his or her own unique manner. As applied to learning 
handicaps, this knowledge can be used to promote understanding of the ways these hand- 
icaps can impede learning and to increase the effectiveness of instruction. 

Brain Research: Implications for the Education of Exceptional Children is an ERIC Computer 
Search Reprint containing bibliographic information and abstracts on 1 1 5 documents describ- 
ing brain research and its application to special education. These documents are described in 
the five sections below: learning disabilities, autism, other teaming handicaps, assessment 
techniques, and instructional techniques. 

Many of the studies described in this collection concern the different functions of the left and 
right hemispheres of the cerebral cortex. Accordmg to this theory, the left hemisphere is 
associated with logical, sequential, and verbal functions, while the right hemisphere is 
associated with perceptions of the whole ("gestalt") and processing of visual and spatial 
mformation. Activity in one side of the brain is related to the use of the opposi* and and eye; 
for example, use of the left hand requires activity in the right brain hemisphere. Much recent 
research reflects a fascination with these differences, especially with regard to their role in 
the expression of specific disabilities and their effects on learning style. 

This category includes studies and reviews of research regarding the neurological basis for 
learning disabilities.' Several studies in this group explore learning disabilities in terms of 
theories of hemispheric differences. Although some studies have found an unusual reliarice 
on one hemisphere or an unusual functional organization to be associated with learning 
disabilities, the relationship of these findings to learning disorders, for example, whether 
cause or symptom, is unclear. One theory of cerebral processing deficiencies in children with 
learning disabilities provides a framework for a neurodevelopmental model based on left/ right 
hemisphere differences, and describes the application of the model with respect to the ways 
that hemispheric differences apply in the norma! process of learning to read. The rnodel is also 
applied to students with learning disabilities in reading, math, spelling, and social interaction 2 
Another document reviews research on cerebral asymmetry and its effect on scholastic 
achievement, reading disabilities, learning disabilities, and linguistic competence.^ 

A CAT scan study showed different mass distributions in the brains of subjects with dyslexia 
than in the brains of normal control subjscts.^ However, another CAT scan study found few 
CAT scan abnormalities even in neurologically impaired learning disabled children.^ 
Several studies indicate that students with learning disabilities rely predominantly on right 
hemisphere cognitive procesring. For example, a review of dyslexia research reports that 
CAT scan studies found abnormal specialization of the right hemisphere to be a factor in 
developmental dyslexia;^ another study investigated math disabilities and suggested that 
many children who have difficulty with arithmetic suffer from a neurological developmental lag 
rather than an underlying deficit. The study found that such children favor the right hemi- 
sphere, which serves spatial functions, rather than the left, analytic half of the brain 7 Another 
document reports a study that collected EEG data from 12 young males with teaming 
disabilities and sex- and age-nr.atc .d controls. The '•♦udy found that the teaming disabled 
males predominantly used i visuospatial processing strategy (associated with right hemi- 
sphere preference).^ Anothe. study reports asymmetries in favor of right brain pe; formance in 
105 of 108 children referred to a clinic tor reading disabilities.^ 

The Council for Exceptional Children operates the priC Clearinghouse on Handicapp^id and Gifted Children under a 
contract with the Office of Educational Research and Improvement, U,S, Department of Education, 
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A review of current findings and theories concerning the neurological bases of dyslexia points 
to irregularities In the brain's left hemisphere and patterns of e'sctrical activity. Another 
study, which investigated math disabilities, assumed that there wei dysfunctions in the left 
hemispheres of 24 learning disabled young males with verbal IC deficiencies. The subjects 
were pretested using eight measures of convergent and divergent .linking, then assigned to 8 
weekly 21 -minute sessions of bilateral feedback or a no-training control coridition. Posttests 2 
months after the pretest indicated that the training produced baseline effects In the presuma- 
bly dysfunctional left hemisphere and had an impact on arousal in task, suggesting remedial 
potential. Training the right hemisphere toward higher arousal and the left jemisphere toward 
lower arousal resulted in a notable improvement in arithmetic.^ ^ 

Another viewpoint that emerges from research on hemispheric theory and learning disabilities 
IS that inadequate specialization of functions between the hemispheres leads to an unusual 
organization of incoming information. Several studies Indicate that certain functions which are 
normally the province of one brain hemisphere are processed by both hemispheres (bilater- 
ally) in persons with learning disabilities. One report points out that two positions have been 
taken with regard to the brain and reading: that language skills are generally considered to be 
the function of the left hemisphere, and that very poor reading results may be related to 
bilateral spatial processing.12 Another itudy found that poor readers fail to comprehend 
because of problems in organizing visual input, which seems intimately related to bilateraliza- 
tion of functions.^3 Another study's results indicated that learning disabled chiWren were more 
bilateral on factors involving fine motor activity, listening, and fine motor foot preferences^ 

Othp. studies have postulated subtypes of learning disabilities. For example, a study involv- 
ing 19 dyslexic. 10-11 -year-old young males grouped them according to whether they 
showed left-ear advantage (p-type dyslexia, associated with an overdevetoped right hemi- 
sphere) or right ear advantage (1-type dyslexia, associated with an overdevetoped left 
hemisphere). Subjects received visual simulation of the nonprefered hemisphere, and 
results showed that the stimulation improved subjects* ability to read.^s 

Despite the popularity of hemlsphericaily related explanations of teaming disabiRties, a review 
cf research concluded that there are strong empirical arguments to the contrary.ie Another 
review of research concluded that although these studies have advanced knowledge about 
factors that can affect performance on tasks associated with each hemisphere, they do not 
produce a conclusive picture of abnormal hemispheric functions in LD children.^^ 



A^T"SM The fascination with the differential functions of the left and right brain hemispheres is also 

reflected in research on autism. Studies in this collection found evidence of left hemisphere 
dysfunction in autistic subjects. One of these based its conclusions on administration of the 
Halstead-Reitan Neuropsychotogical Battery to autistic, brain damaged, and rmntally re- 
tarded children. The study found that autistic subjects showed a pattern of greater left 
hernlsphere dysfunction than either brain damaged or mentally retarded controls.^^ Another 
project studied 10 high functioning autistic young males. The researchers administered nine 
tests, including assessments of verbal ability, color form sorting, geometric design, rhythm 
judgments, rhyming, abstract reasoning, and tactual performance. When compared to men- 
tal- and chronotogical-age matched control groups, the autistic children's performance on 
"left hemisphere" tests was significantly poorer, white their performance on "right hemi- 
sphere" tests was at chronotogical age. The researchers concluded that autistic children are 
handicapped on tasks that require left hemisphere mediation, and that there is evidence for 
Impaimient of performance in areas traditionally considered to reflect frontal lobe involve- 
ment.'3 

Other studies identified various other brain locations as the site of dysfunctions associated 
with autism. One study that used CAT scans found gross abnormalities in 26% of the 27 
autistic children studied.20 A review of studies suggested that autism results from 
neuropathotogy in the temporal lobes of the brain.2^ Another study found a relationship 
between the symptoms of autism and the symptoms of dysfunction in the phylogenetically 
older cortex and striatum.22 

A literature review of electrophysical studies and findings from a related experiment sug- 
gested that In autism, dysfunctions of the brainstem during the early postnatal period may 
have influenced fbrebrain development;23 dysfunctions in eariy devetopment are also cited by 
a review of studies of neuronal devetopment which concluded that disruption probably occurs 
in the end stages of neuronal development.2* 

These authors also included a discussion of autism in terms of neurochemical disturbance. 
Another articte on neurochemlstry reviews studies of serotonin, dopamine, and norepine- 
phnne metabolism as related to infantile autism 25 




OTHER LEARNING Although fewer in number than articles on learning disabilities or autism, documents descnb- 

HANDICAPS Ing studies of other learning handicaps are also included in thi collection. For example, on*^ 

document presents 18 papers discussing central auditory processing disorders, covering 
physical and physiological aspects as well as diagnosis, treatment, and management 26 A 
study in this category examined EEG Alpha and Beta activity in normal and deaf subjects, 
finding that there may be differences in brain organization between deaf subjects who signed 
at an early age, those who only used oral speech and reading to communicate, and hearing 
subjects 2' Another article discusses brain laterality in signed and spoken language, and 
explores the hypothesis that right hemispheric cognitive processes underlie the establish- 
ment of meaning in language and in the processing of linguistic gestalts 2® 

Other studies investigated behavior disorders. The possibility of neuropsychological Impair- 
ment in persistent delinquency was examined in a study that administered the Halstead- 
Reitan Battery and 1 2 additional neuropsychological tests to adolescents. Clinical interpreta- 
tion of the test results of delinquent adolescents in comparison to nondelinquent control 
subjects revealed a greater percentage of abnormal profiles in the delinquent group (84% 
versus 11%); a specific site was implicated, with greater dysfunction in the nondominant 
(right) hemisphere.29 Another study found that individuals with right hemisphere predomi- 
nance are at greater risk for behavioral, as well as learning, disorders.^° 

Several studies on handedness are included in this group. One document discusses studies 
concerning left-handedness and immune disorders, migraine headaches, and teaming disor- 
ders.^^ Another describes a study that examined handedness and cognitive functions in 
pervasive developmental disorders; left-handed children tended to have higher scores on a 
battery of cognitive measures than right-handed children.^2 a third study found that people 
who are predominantly left-handed suffer fewer motor problems associated with moderate 
brain damage than npht-handed people.^^ 

Another study of brain damage examined the effects of pre- versus postnatal cerebral lesions 
on verbal learning and memory. Results Indicated that subjects with left hemisphere lesions 
had more verbal memory deficits, and these deficits were greater if the lesion was acquired 
after blrth.^ A study of children who had suffered unilateral skull fractures found that the 
degree of intellectual impairment was significantly associated with the severity of the trauma, 
and that neither the child's age at injury nor the brain hemisphere damaged had an effect on 
the pattem of cognitive deficit.^^ 

ASSESSMENT This category describes tests and electrophysical measurement techniques that can be used 

TECHNIQUES to determine hemispheric preference, discover neurological problems, and identify subtypes 

of learning disability. Included are a discussion of procedures that school psychologists can 
employ to assess learning disorders^ and a primer for parents and other lay people that 
descnbes Informal procedures for early identification of brain dysfunction.^^ 

Brain Electrical Activity Mapping (BEAM), a noninvasive technology used to chart changes in 
electrical activity from one brain area to another, is described in this category. This document 
reports that BEAM has shown dyslexia to be a neurophysiological problem with specific brain 
areas of dysfunction, and that the BEAM technology could allow early identification of learning 
disabilities before they are manifested in school performance. The report states that BEAM is 
80% to 90% successful in identifying subjects with learning disabilities.^® 

A number of documents in this category descnbe tests to determine hemispheric preference 
and learning style. One reports case studies that illustrate the basic principle of applying 
hemispheric theory, the long-term effects of differences in cerebral functions, and longitudinal 
information regarding intervention strategies.^^ A relatively new test, the Kaufman Assess- 
ment Battery for Children, is described,^^ and the validity of measures used to indicate 
students' orientation to left or right brain functions is examlned.^^ 

Other documents discuss the application of well-established tests to the study of hemispheric 
differences. Specifically, discrepancies between the verbal and performance scales of the 
WISC-R and the Weschler-Bellevue were investigated. For the WISC-R, results supported 
the notion that there is antagonism between hemispheres when scores are dlscrepant.^2 j^g 
study of the Weschler-Bellevue concerned whether the discrepancy between verbal- and 
performance-weighted scores is a more sensitive sign of lateralized brain damage than a 
discrepancy between verbal and performance IQ scores. Results did not support this no- 
tion.^3 

Finally, astudy of the Luria-Nebraska Neuropsychological Battery used cluster analysis of the 
responses of learning disabled adults to Identify three subtypes: those who had difficulty 
primarily In language; those who had difficulty with perception, attention, and motor skills that 
support language development; and those who did not have a cleariy identifiable neurological 
basis for their relatively mild academic performance deficiency .^^ 
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Many documents in this collection express the theme that in general, education currently 
emphasizes left brain activities, and that greater use of instructional strategiesto develop right 
brain and integrated activities should be fostered.*^ in this category, a number of articles 
examine, describe, and investigate such strategies. These techniques range from providing 
very simple experiences, such as exposure to art objects^^ and describing impressions in 
sensory terms of color, shape arid texture,^^ through arts and crafts classes emphasizing 
imagery, sequencing, and pattern manipulation^® to more complex techniques such as story 
drama, prediction mapping, and guided joumeys.^^^For example, one document provides 
methods to link creativity and mental imagery with cognitive and affective insight by develop- 
ing students' ability to think in metaphors. This approach includes an experiential teaming 
model in four phases (focus, experience, assessment, and integration) and provides lesson 
plans on such topics as empathy, perspectives, security, anc values classification.so other 
documents discuss the adv^antages of word processors in teaching students composition and 
writing5i and the use of manipulatives to improve mathematics performance.52 

Some articles specifically concern students with teaming disabilities, describing, for example, 
student characteristics that exhibit right brain orientation which may interfere with class 
management. The article discusses the beneficial side of such characteristics and offers 
management suggestions.^^ Another article discusses two right hemisphere approaches — 
raised lettering and the Loveless-Blau technique— to promote word learning by LD stu- 
dents.^ The category also includes a general discussion of neuropsychological approaches 
to inten/ention in learning disabilities based on neurotogical organization, psycholinguistics, 
and perceptual motor skills.^s 

Information for teachers also includes a technique for using right brain functions to evaluate 
students' worit^e and a document that descnbes teaching styles in relation to students' 
learning styles. This document provides 35 activities to stimulate integrated information 
processing.57 

Articles conceming the application of neuropsychology by school psychologists are included 
in this collection. One of these presents the rationale of neuropsychology and its use in better 
understanding and treating children with learning disabilities. Neuropsychological classifica- 
tions of brain functions and behavior are presented in order to help school psychotogists 
recognize cases appropriate for neuropsychobgical assessment.^^ Another article distin- 
guishes between neuropsychobgy and other approaches used by school psychologists, and 
discusses whether the neuropsychological approach is useful in the education setting.^^ A 
third article reviews the integration and application of neuropsychology in the schools.^° 

Other topics addressed in this category address the theory that children's brains grow in 
spurts and plateaus^^ and the idea that computers could be used to help translate brain 
research findings into classroom piactice specifically tailored to student needs." 

Brain Research: Implications fortlie Education of Exceptional Children is one of a number of ERIC Computer Search Reprints, 
extensive bibliographies on specific topics in special education produced by the ERIC Clearinghouse on Handicapped and 
Gifted Children. Each reprint includes 60 to 100 documents and provides an abstract summarizing each document. The 
'-^cuments are selected from searches of the ERIC (Educational Resources Information Center) and ECER (Exceptional Child 
Education Resources) data bases, which include over 500,000 joumal articles and other documents conceming education. 

This summary was derived from document abstracts listed in Brain Research: Implications for the Education of Exceptional 
Children and should not be considered exhaustive of the literature on brain research and its applications m special education. 
Brain Research: Implications for the Education of Exceptional Children is available for $1 1 .75 ($1 0.00 to CEC members) from 
The Council for Exceptional Children, 1920 Association Drive, Dept. CS87 M, Reston, VA 22091-1589 (703/620-3660). Order 
Computer Search Reprint No. 542. 

In the footnotes below and in the ERIC Search Repnnt, ED numbers refer to ERIC documents, which are generally available 
from the ERIC system. EJ numbers refer to ERIC-indexed joumal articles; the joumal articles themselves can be obtained from 
the publisher or through a library. EC numbers re^er to documents abstracted and indexed in the ECER data base; these 
documents can be obtained from the publisher (if the document is commercially published material) or University Microfilms 
Intemational (if the document is a doctoral dissertation). 
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